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(54) METHOD OF MANUFACTURING DYNAMIC PRESSURE BEARING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing ^ 
method of a dynamic pressure bearing, capable of 
increasing efficiency of sealing work of a lubricating fluid 
in the dynamic pressure bearing, and capable of surely 



after sealing the lubricating fluid. 
SOLUTION: Two vacuum chambers 1 and 2 




preventing mixing of air in the dynamic pressure bearing, 1 

I 

communicated via an opening- closing valve 3 are 
prepared. The dynamic pressure bearing 6 is arranged in 
one vacuum chamber 1 , in a state of closing the 
opening-closing valve 4 to be evacuated. The lubricating 
fluid 8 is housed in the other vacuum chamber 2 to be 
agitated and deaerated. After evacuating the chambers 1 
and 2 up to the required pressure, the lubricating fluid 8 

in the other vacuum chamber 2 is introduced into the first vacuum chamber 1 by opening the 
opening-closing valve 4, the lubricating fluid 8 is filled in the dynamic pressure bearing 6, and 
each time one dynamic pressure bearing 6 is processed, one vacuum chamber 1 required to 
be exposed to the atomosphere can be evacuated in the absence of the lubricating fluid 8 to 
shorten the required time. The other vacuum chamber 2 for housing the lubricating fluid 8 is 
not exposed to the atmosphere, so that air in the lubricating fluid 8 can be surely removed 
while performing agitation and deaeration. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Where a closing motion valve is closed, while holding and carrying out the vacuum 
deairing of the hydrodynamic bearing to one chamber using two vacuum chambers which are 
mutually open for free passage through a closing motion valve in filling up the internal 
clearance between hydrodynamic bearings with a lubrication fluid The manufacture approach 
of the hydrodynamic bearing characterized by being filled up with the lubrication fluid in a 
hydrodynamic bearing through opening of the above-mentioned internal clearance by opening 
a closing motion valve and leading a lubrication fluid in the chamber of the method of top 
Norikazu after holding a lubrication fluid in the chamber of another side and carrying out 
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stirring deaeration. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the hydrodynamic 
bearing which can be filled up with the lubrication fluid inside a hydrodynamic bearing certainly 
and efficiently in more detail about the manufacture approach of a hydrodynamic bearing. 
[0002] 

[Description of the Prior Art] In a hydrodynamic bearing, generally a dynamic pressure slot is 
formed in the inside of a cylinder object, the external surface of the shaft inserted in the 
interior, or two fields that constitute bearing, such as end faces, and the structure which 
enclosed lubrication fluids, such as oil, between them is taken. And it makes it possible to carry 
out relative rotation, generating the film pressure of a lubrication fluid according to a pumping 
operation of a dynamic pressure slot etc. at the time of the relative rotation between members, 
such as a cylinder object and a shaft, and making between members into a non-contact 
condition according to the fluid film pressure force. 

[0003] After assembling the member which constitutes bearing, it is necessary to enclose [ in / 
therefore / such a hydrodynamic bearing ] lubrication fluids, such as oil, with the clearance 
between the member, without including air. The approach typically shown in drawing 2 is 
conventionally learned as an approach of filling up the clearance between members with a 
lubrication fluid that a lubrication fluid should be enclosed in a hydrodynamic bearing. 
[0004] That is, while holding the lubrication fluid 22 in the vacuum chamber 21 , by hanging the 
hydrodynamic bearing 23 which has an internal clearance, deaerating the inside of a chamber 



file://C:\Documents and Settings\fdeliguori\Desktop\Bruce Active\JP-A-2002-2 1 3452.html 8/1 1/2006 



JP-A-2002-2 13452 



Page 4 of 9 



21 with a vacuum pump in that condition, dropping a hydrodynamic bearing 23 after that and 
dipping in the lubrication fluid 22, the lubrication fluid 22 enters in a hydrodynamic bearing 23 
through opening of the above-mentioned internal clearance, and that internal clearance is filled 
with this conventional approach by the lubrication fluid in that upper part. Then, the 
hydrodynamic bearing by which the lubrication fluid was enclosed with the internal clearance is 
obtained by opening the vacuum chamber 21 wide and taking out a hydrodynamic bearing 23 
as atmospheric pressure. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, where the lubrication fluid 22 is held in 
the vacuum chamber 21 , in order to perform the vacuum deairing of the interior according to 
the restoration approach of the above conventional lubrication fluids, there is a problem of 
taking long duration for the inside of the vacuum chamber 21 to reach a necessary degree of 
vacuum. Since it is necessary to perform it whenever degassing in this vacuum chamber 21 
processes one hydrodynamic bearing 23, that working capacity will become fairly low. And in 
such a conventional approach, taking the air inside a lubrication fluid may be unable to be 
finished and there was a problem in the point of the quality of the hydrodynamic bearing after 
lubrication fluid enclosure. 

[0006] This invention was made in view of such the actual condition, attains the promotion of 
efficiency of enclosure of the lubrication fluid into a hydrodynamic bearing, and aims at offer of 
the manufacture approach of the hydrodynamic bearing which can moreover prevent certainly 
mixing of the air into the hydrodynamic bearing after lubrication fluid enclosure. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
manufacture approach of the hydrodynamic bearing of this invention Where a closing motion 
valve is closed, while holding and carrying out the vacuum deairing of the hydrodynamic 
bearing to one chamber using two vacuum chambers which are mutually open for free 
passage through a closing motion valve in filling up the internal clearance between 
hydrodynamic bearings with a lubrication fluid After holding a lubrication fluid in the chamber of 
another side and carrying out stirring deaeration, it characterizes by being filled up with the 
lubrication fluid in a hydrodynamic bearing through opening of the above-mentioned internal 
clearance by opening a closing motion valve and leading a lubrication fluid in the chamber of 
the method of top Norikazu. 

[0008] While this invention shortens the time amount which degassing in the vacuum chamber 
which holds a hydrodynamic bearing by deaerating a hydrodynamic bearing and a lubrication 
fluid according to an individual takes It is opening a closing motion valve and supplying what 
was deaerated stirring within a chamber about a lubrication fluid to a dynamic pressure shaft 
recipient, and makes it possible to be filled up with the lubrication fluid with which internal air 
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was removed certainly in a hydrodynamic bearing. 

[0009] That is, in this invention, using two vacuum chambers divided with the closing motion 
valve, only a hydrodynamic bearing is held in one vacuum chamber, and a vacuum deairing is 
performed. As compared with the conventional method of holding a hydrodynamic bearing and 
a lubrication fluid and performing degassing in a vacuum chamber by this, the time amount 
which takes the inside of a chamber to reach even a necessary degree of vacuum can be 
shortened sharply. Moreover, it makes it possible to remove the air of the interior certainly by 
holding a lubrication fluid in the vacuum chamber of another side, and performing stirring 
degassing. And the internal clearance between hydrodynamic bearings is filled up with a 
lubrication fluid through opening by opening a closing motion valve, where the inside of each 
chamber is deaerated, and supplying the lubrication fluid of a complement in the vacuum 
chamber which has held the hydrodynamic bearing. 

[0010] In this invention, the vacuum chamber of another side in which the lubrication fluid is 
held here By closing a closing motion valve, after while a hydrodynamic bearing is held and 
degassing is carried out supplies the lubrication fluid of requirements to a vacuum chamber 
Since it is not put to atmospheric pressure at the time of exchange of a hydrodynamic bearing, 
although only the original degassing takes time amount equivalent to the conventional 
approach, while degassing for every exchange of a hydrodynamic bearing does not almost 
have the need, it can be combined with performing stirring degassing and can remove the air 
in a lubrication fluid certainly. 

[001 1] In addition, in this invention, the gravity based on the differential pressure between 
chambers and/or the location between chambers (height) can be used by opening a closing 
motion valve as a means to supply the lubrication fluid in the vacuum chamber of another side 
in one vacuum chamber. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to a drawing. Drawing 1 is the mimetic diagram showing the configuration of the 
equipment used for the process filled up with a lubrication fluid in a hydrodynamic bearing with 
the application of this invention approach. 

[0013] By opening and closing this closing motion valve 4, the closing motion valve 4 is formed 
in that piping 3, and the 1st vacuum chamber 1 and the 2nd vacuum chamber 2 arranged in 
that slanting upper part can make the 1st vacuum chamber 1 and the 2nd vacuum chamber 2 
the condition of either a free passage condition or a cut off state while it is open for free 
passage through piping 3. Moreover, the 1st vacuum chamber 1 and the 2nd vacuum chamber 
2 can deaerate the interior with the vacuum pump according to individual (neither is illustrated), 
respectively. Furthermore, stirring equipment 5 is formed in the 2nd vacuum chamber 2. 
[0014] Next, the procedure filled up with the lubrication fluid 7 in a hydrodynamic bearing 6 
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using equipment [ more than ] is explained. Where it turned at least opening of an internal 
clearance downward and the hydrodynamic bearing 6 which has an internal clearance is 
carried on a tray 7 in the 1st vacuum chamber 1, while arranging, the lubrication fluid 8 is held 
in the 2nd vacuum chamber 2, and where the closing motion valve 4 is closed, the inside of 
both the chambers 1 and 2 is deaerated. The tray 7 arranged in the 1st vacuum chamber 1 in 
that case drives the stirring equipment 5 of the 2nd vacuum chamber 2, and carries out stirring 
deaeration of the lubrication fluid 8 while positioning it so that tip opening of piping 3 may be 
located in the upper part. 

[0015] After degassing is carried out even to each vacuum chamber 1 and the pressure to 
which the inside of two resembles, respectively and is set beforehand, the closing motion valve 
4 is opened. Here, gravity and when the lubrication fluid 8 in the 2nd vacuum chamber 2 
distinguishes between both the chambers 1 and 2, in addition to it, it flows to the 1st vacuum 
chamber 1 side by the differential pressure, and the setting pressure of the 1st vacuum 
chamber 1 flows in a tray 7, when the closing motion valve 4 is opened an EQC or by making it 
low a little to the setting pressure of the 2nd vacuum chamber 2. The lubrication fluid 8 which 
flowed in the tray 7 enters into the internal clearance through opening of a hydrodynamic 
bearing 6. 

[0016] After recognizing by the released time of the closing motion valve 4 set up beforehand 
etc., the closing motion valve 4 is closed for the inflow to the tray 7 of the lubrication fluid 8 in 
the 2nd vacuum chamber 2 having reached only the amount which fully fills the internal 
clearance between hydrodynamic bearings 6. Then, while opening the 1st vacuum chamber 1 
wide, making that interior into atmospheric pressure and taking out a hydrodynamic bearing 6 
the whole tray 7, where the following hydrodynamic bearing 6 is carried on the tray 7 which got 
dry like the above, it arranges in the 1st vacuum chamber 1, and degassing of this 1st vacuum 
chamber 1 is started, and the same procedure as the above is repeated. 
[0017] The point which should be noted especially in the gestalt of the above operation The 
lubrication fluid 8 is held in the 2nd vacuum chamber 2, and stirring degassing is carried out. 
And this 2nd vacuum chamber 2 Only where degassing is carried out, while the inside of the 
1st vacuum chamber 1 is open for free passage to the 1st vacuum chamber 1 concerned 
through the closing motion valve 4 It is the point that the lubrication fluid 8 does not exist in the 
interior at the time of degassing in the 1st vacuum chamber 1 . By this The time amount which 
degassing to a required pressure takes the 1st vacuum chamber 1 with the need of repeating 
an atmospheric pressure and a vacuum deairing object The 2nd vacuum chamber 2 which was 
sharply shortened as compared with the conventional approach deaerated where a lubrication 
fluid is held, and has moreover held the lubrication fluid 8 If degassing is carried out stirring the 
lubrication fluid 8 even to a necessary pressure at the beginning, while it will become 
unnecessary to almost carry out degassing after that since it sets in process and is not put to 
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atmospheric air The air in the lubrication fluid 8 can be removed nearly completely, and the 
hydrodynamic bearing of the high quality to which air does not exist in an internal clearance is 
obtained. 
[0018] 

[Effect of the Invention] As mentioned above, in filling up the internal clearance between 
hydrodynamic bearings with a lubrication fluid according to this invention, using two vacuum 
chambers which are open for free passage through a closing motion valve, where a closing 
motion valve is closed While arranging and deaerating a hydrodynamic bearing to one vacuum 
chamber, hold a lubrication fluid in the vacuum chamber of another side, and stirring 
deaeration is carried out. Since both chambers open a closing motion valve where degassing 
is carried out, they lead the lubrication fluid in the vacuum chamber of another side into one 
vacuum chamber and are filled up in a hydrodynamic bearing The need of putting to 
atmospheric air whenever it processes one hydrodynamic bearing has while. About a vacuum 
chamber It can deaerate in the condition that a lubrication fluid does not exist, the time amount 
for deaerating even to a necessary pressure can be sharply shortened as compared with the 
conventional approach deaerated where a hydrodynamic bearing and a lubrication fluid are 
held, and the promotion of efficiency of an activity can be attained. 

[0019] Moreover, since being put to atmospheric air for every processing of one hydrodynamic 
bearing is lost about the vacuum chamber of another side in which a lubrication fluid is held, it 
becomes unnecessary to almost carry out degassing, and after deaerating even to a 
necessary pressure at the beginning, a lubrication fluid can be combined with stirring 
degassing being carried out, and can remove internal air certainly, and the hydrodynamic 
bearing of the high quality to which air does not exist in an internal clearance can be obtained. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 
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[krief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing the configuration of the equipment used for the 
process filled up with a lubrication fluid in a hydrodynamic bearing with the application of this 
invention approach. 

[Drawing 2] It is the mimetic diagram showing the configuration of the equipment used for the 
conventional process filled up with a lubrication fluid in a hydrodynamic bearing. 
[Description of Notations] 

1 1st Vacuum Chamber 

2 2nd Vacuum Chamber 

3 Piping 

4 Closing Motion Valve 

5 Stirring Equipment 

6 Hydrodynamic Bearing 

7 Tray 

8 Lubrication Fluid 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1] 
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[Drawing 2] 




[Translation done.] 
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